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Health / Deprivation relationship
In socio-demographic terms, places change …
• Changing area deprivation: composition of the population
While …
• Individuals live in different kinds of places at different ages
For different area types and individuals in different circumstances, 
health outcomes vary
Vignettes …
• UK (mainly)
• Official data sources (mainly)
Census: Area trajectories
UK
Local Authority Deprivation trends
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Vital Statistics: time series
UK
Infant mortality trends 1981-2016
Norman et al. (2008); Robinson et al. 2018)
Vital Statistics: time series
England & Wales
Cancer mortality trends 1990-2012: All cancers
Sturley et al. (2018)
Vital Statistics: time series
England & Wales
Cancer mortality trends 1990-2012: Colorectal Cancer
Sturley et al. (2018)
Census: Cross-section
UK
Age-schedules: Limiting long-term illness 2001
Marshall & Norman (2013)
Vital Statistics: cross-section 
Inequalities by age
England & Wales
Ratio Most : Least deprived
Carstairs quintile
Mortality
(2000-02)
Limiting long-term illness
(2001)
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Hospitalisation: Cross-sectional
Inequalities by age:
England
Acute myocardial infarction 2011-13
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Hospitalisation: Cross-sectional
Inequalities by age:
England
Acute myocardial infarction 2011-13
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Age 20-29 in 1991 & 30-39 in 2001
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Age 20-29 in 1991 & 30-39 in 2001
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Age 30-39 in 1991 & 40-49 in 2001
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Aged 30-39 in 1991 & 40-49
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ONS LS: Longitudinal
Inequalities by age
England & Wales
Limiting long-term illness
Norman & Boyle (2014)
ONS LS: Deprivation trajectories
England & Wales
10 year time increments
• 315,683 individuals followed 1971 to 1991
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Becoming less deprived U turn Becoming most deprived
Most deprived
Most deprived 24.62
Becoming most deprived 14.86
U turn 8.13
Becoming less deprived 13.49
Becoming more deprived 12.82
Becoming least deprived 12.90
Least deprived 13.18
& see: Boyle et al. (2004); Norman et al. (2005); Boyle et al. (2009); Norman & Riva (2012)
ONS LS: Deprivation trajectories
England & Wales
LLTI & mortality
• 315,683 individuals followed 1971 to 1991
– 50,903 with LLTI in 1991; 38,180 died post 1991
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New Zealand: Deprivation trajectories
Cardiovascular disease outcomes
Classify people into deprivation-mobility groups:
• ‘Stayers’ do not move on the observation period
• ‘Churners’ move but within the same level of deprivation
• ‘Movers’ move to an area with a different level of deprivation
See: Darlington-Pollock (2016; 2017); Shackleton et al. (2018) 
  
Error bars represent 95% confidence intervals.  
Models adjusted for Age, Age squared, Gender, Ethnicity, number of quarters observed prior to event, and number of moves.  
Trajectory analysis conducted on Movers (those who move to a different deprivation quintile) 
T1: move from least deprived quintile to higher deprivation, T2: move from mid deprivation to least deprived areas, T3: move from mid deprivation 
to less deprived area, T4: move from lower mid deprivation to higher deprivation, T5: move from most deprived to lower deprivation, T6: move from 
lower deprivation into most deprived areas.
Movers Churners Stayers 
New Zealand: Deprivation trajectories
Cardiovascular disease outcomes
See: Darlington-Pollock (2016; 2017); Shackleton et al. (2018) 
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Hospital Episode Statistics: time-series
England
Life Limiting Conditions 2001-10
Fraser & Norman (2017)
Norman & Fraser (2014)
Fraser et al. (2014; 2012)
Life Limiting Conditions
Mortality < 1 year
Hospital Episode Statistics: time-series
What about the future?
Life Limiting Conditions
True Colours Trust. Estimating Current and Future Prevalence of Life-Limiting Conditions in Children 
and Young People in the UK utilising multiple data sources GBP 80k Lorna Fraser (PI), Paul Norman, 
Roger Parslow, Stuart Jarvis (Co-Is) April 2018 for 18 months
The future?
Importance of ethnicity & population projections
How many cases of various eye conditions might there be?
Lots of ifs, buts & maybes …
Population increases c. 17%   >   >   >  Eye conditions increase c. 42%
From Buchan et al. forthcoming, hopefully!
See Whynes et al. (2018); Rees et al. (2013b) for applied work
& Rees et al. (2011, 2012, 2013a) about projections
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Summary
• People live in different kinds of places at different life stages
• As people change locations, the locations themselves change
• Inequalities may be greatest in mid-life
Conditions by age?
• Different causes of death more prevalent at different ages
• May be the case with morbidity but evidence base partial
Need to look into
• Age area type trajectories (not just deprivation)
• Morbidity by age predicting later morbidity & mortality
• Needs much larger cohort / longitudinal sample of individuals than 
currently available linked historically to areas (Jivraj et al. 2019)
• Can inform Age-Area-Person type interventions for later avoidable 
conditions
• Carry out projections to inform the direction of travel
Cohort studies?
Uneven time increments
NCDS58 BCS70
Big Data?
UK Biobank
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Townsend (mean) by location
Supergroup %
Blue Collar Communities 9.58
City Living 8.22
Constrained by Circumstances 7.39
Countryside 4.76
Multicultural 8.70
Prospering Suburbs 39.41
Typical Traits 20.97
Dawes et al. (2015; 2014 a & b)
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